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Investigations of the Toxic and Teratogenic Effects of
GRAS Substances to the Develaping Chicken
Embryo: Diacetyl Tartaric Acid

Protocol:

Diacetyl Tartaric Acid (1) was tested for toxic and teratogenic effects
to the daveloping chicken ambryo under four seta of conditions, It

vay administerad in chloroform &3 the solvent by two Toutas acd two
stages of embryouic development; via the alr cell ac prea=incubation

{ 0 hours} and at 96 hours of incuybatiom, and via the yolk at 0 hours
and at 96 hours using technigues that have baen described previousliy
(2,3).

Groups of fifteen or more eggs were treated uader these four conditioms at
saveral dose levels until a eotal of seventy-five to one hundred eggs per
leval was reached for all levels allowing some to hatch. Groupa of
comparable siza were treated with the solvent at corresponding volumes and
mtraated coatrols ware also includad in each experiment.

After treatmant, all sggs were candlad daily and non~viable embrvos
removed. Survivisng smbryos were allowed to hatch. ERatched chicks and
non-viable smhryos were ezamined grossly for abnormalitias {internally
and externally) as well as for toxic responaes such as edems and ham—
orrhage. All abnormalities wera tabulated.

Repults:

The results obtainad are presentad in Tablas 1 through 4 for each of the
four conditions of tesc.

Columms 1 and 2 gave the dose administered in milligrama per egg and
milligrams per kilogram, respectively. {The milliigrams per kilogram
figure 13 based on an Averige egg walght of fifty grams.)

Colum 3 Ls the tocal number of eggs treated.

folum & is the percent mortality, i.e., total non-viable divided
by total traated =ggs.

Column 5 is the total numbar of abonormal birds expressed as =

percentage of tha total eggs treated, Thix includes all abnormalities
ochserved and alac toxic responass such as edema, hemorrhage, hypopigmentation
of the down end other disardars such as feather abpormalicies,

gignificant groweh retardation, cachexia or other nerve discorders.
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Column 6 {s the total nupber of birds having a structural abnormality
of the head, viscera, limbs, ot body askslaton sxpressed as parcentage
of the cotal eggs treated. Toxic responses and disorders such a8 thosa
noted for column 5 are not imcludad.

Columns 3 through & have been corrected for accidental deaths if
any occurred. Included in these columns are compazable data for the
solvant-trested eggs and the untreated comtrols.

The mortality daga in colusm &4 have baen examined for a linear relationship
hetwesn the probit percent wortalirty versus the legarithm of the dose
according to the procedures of Finney (4). The rasults obtained are
jindicated at the bottom of sach tablae.

The data of columns %, 5 and 6 have heen analyzed uaing the Chi Squara
Teat for significant differsnces from the sclvent background. FEach dose
lavel is compared to the solvent value and levels that show differences
it the 5% leval or lower are indicated by an asterisk in the table.

Discussion:

Piacecyl tartaric acid showed litrle toxicity when sdminigrtarad up to
400 mg/kg. Yolk trestment at O hours resslted in a calculated LDg, of
171.86 mg/kg (8.59 ng/egg). No LDSG'B could be calculated for the
other thres test conditions.

There were a few scattered abnormalities obsarved throughout the four
tent comditions, but the ancmalies wera not different from mnor
significently higher in incidence than thoae observed in the background.
Biacetyl ctartaric acid displayed no teratogenicity under the test
conditions employed.

1. Diacetvl Tartaric Acid, Witco Chemical Co. Lot # HP-308

2. McLaughlin, J., Marliac, J. P., Verrett, M. Jacqueline, Mugchlaer,
Mary E., and Fitzhugh, 0. G., (1963) Toxicel. Apol. Pharmacel.

3. Verrett, M. J., Marliac, J. P., and MeLaughlin, J., Jr., {1964) JAQAC
47, 1002-1006

4. TFinney, D. J., (1964) Probit Anmalysis, 2nd Ed., Cambridge.Preas,
Cambridge, Appendix I




Dosa
wg/egy og/kg

25.50 500.00

i2.50 250.00
5.00 100.00
2.50 50.00
1.250 25.00

Chloroform

Controls

Diacetyl Tartaric Acid Air Cell At O Hours

Number
of

Eggs
1G4
105
105
195
105

95

3le

*Feroent
Mortality

32.88
§0.95
36.18
46.66
47.561
47.386

14.73

Total

Percenc
Abnormal
Structuzal

.84 0.900
.50 1.90
.71 2.85
T6 5.71
.80 Q.95
.15 1.05
.00 0.00

*A5lope not wignificantly diffarent from zeroc p

Table 1

0.05



Diacetyl Tartaric Acid

Aly Cell at %6 Hours Table 2
Numbar Parcant
Dosa of *Fercent Abnormal

ug/egg og/ kg Eggs Martalicy Tozal Srructural
1.00 20.00 110 B3.45 5.45 3.63
0.50 10.00 110 63.63 5.45 6.36
0.20 4.00 110 73.63 4.54 4.54
0.10 2.00 110 BD.0OG 2.72 2,72
0.050 1.00 109 76.14 5.50 2.75
Chloroform 115 70.43 2.60 1.73
Controls 31% 14.73 0.00 0.00

*%Slope 1s negative




Diacetyl Tartaric Acid Yeolk at 0 Hours

Number
Doss of
ng/egs mg/kg Eggs
25,00 500, G0 105
12.50 250,00 105
5.00 100.00 105
2.50 50.00 105%
1.259 25.00 105
Chloraform 95

Controls 319

wiPeyoent
Mortalilcy

75.23%
72.38%
65.71*
63.80 %
55.23*
37.429

14.73

Farcant
Abnormal
Tecal Scructural

1.90 0.95
0.00 Q.00
0.95 0.00
1.90 0.95
0.00 0.00
2.10 2.10
0.00 g.co

*Significantly different from solvent p £ 0.05

*#Lh, . 171.861 mg/kg (8.593 mg/egg)

Takle 3



Diacetyl Tartaric Acid Yolk at 96 Hours Table 4

Kumbar Parcent
Doas of *Percant Abnormal
mg/agg g kg Eggs Mortality Total Structural
1.00 20.00 105 44.76 0.95 0.95
Q.50 10.00 105 46,66 2.85 2.85
Q.20 4&.00 104 40,38 2.88 0.00
a0.14 2.00 105 48.57 2.83 0.95
0.050 1.G0 105 3z2.38 Q.95 0.%85
Chloroform 11¢ A5.45 0.90 | 0.00
Controls 319 14.713 0.00 0.00

*wElope not aignificantly dAifferent from zavo p = 0.05







